However, the time required for nuclear maturation of pig oocytes cultured in vitro varies with researchers (McGaughey and Polge, 1971; Sato et, al., 1978) 
Collection of oocytes
Ovaries were collected from prepuberal gilts at a local slaughter house and transported to the laboratory being kept at about 35°C in 0.9% (v/v) saline containing 100 mg/ml kanamycin sulfate. The oocyte-cumulus complexes were collected from the antral follicles (2-5 mm in di-ameter) by aspiration using a syringe and washed twice with PBI (Whittingham, 1971) Each experiment was repeated 4 to 5 times.
Assessment of meiotic stage and morphology of cumulus mass
After the culture, cumulus mass was examined morphologically using an inverted microscope and classified as 1) Cumulus mass expansion (CME); the contact between the cumulus cells was loosened and the whole cumulus mass expanded as shown in Fig. 1 , and 2) Monolayer formation (MF); cumulus cells attached to the surface of culture dish and formed a monolayer. To assess the meiotic stage of oocyte, adhearing cumulus mass was mechanically removed with a narrow glass pipette in Dulbecco's phosphate buffered saline. The oocytes were mounted on a slide, fixed with acetic alcohol for 48 hr (methanol and acetic acid, 3:1, v/v) and stained with 1% aceto-orcein. The meiotic stage of oocytes was determined with phase-contrast and Nomarski differential interference microscopes and classified as 1) Germinal vesicle (GV), 2) Germinal vesicle breakdown (GVBD) including prometaphase I to telophase I, and 3) Metaphase II (Met. II) with the first polar body (Fig. 2) (1971) . In the present study, the proportion of oocytes reaching Met. II increased 30 hr after culture. On the other hand, it is reported that the proportion of pig oocytes reaching Met. II in vivo increased markedly 36 hr after hCG injection (Hunter and Polge, 1966; McGaughey, 1977) . Thus, there was about 6 hr asynchrony in the timing of nuclear maturation to Met. II between in vivo and in vitro. However, Meinecke and Meinecke-Tillmann (1979) suggested that a latent period of 4 to 8 hr was required for the induction of in vivo oocyte maturation process after hCG injection. This indicates that the timing of nuclear maturation to Met. II in vivo appears to be 28 to 32 hr after the arrival of the maturation signal. So, the timing of nuclear maturation to Met. II observed in vitro in the present study is closed to that observed in vivo. It is suggested that in case of nuclear maturation, the signal induced by hCG injection would be similar to that induced by the liberation of oocytes from the follicles in vitro.
The beneficial effect of gonadotropins on the increase of the number of pig oocytes reaching Met. II observed in the present study is similar to that observed by Meinecke and MeineckeTillmann (1979) and Minato and Toyoda (1982) .
Moreover, the present study shows that this The time required for CME observed in the present study was similar to that observed in vitro by Minato and Toyoda (1982) and Motlik et al. (1986) and that found in vivo by Motlik et al. (1986) . And the present study showed that the proportion of oocytes with CME in vitro reached a high levels by 36 hr of culture, but it declined. by 48 hr of culture. The reason for this is probably due to the absence of FCS-activity retaining the hyaluronic acid within the cumulus mass (Eppig, 1980) . The fact that the nuclear maturation was stimulated, but CME was not induced in the medium containing hCG alone supports the previous conclusion of Eppig (1979) that oocyte maturation is not a prerequisite for CME. However, the morphological relationship exists generally between the nuclear maturation and CME during in vivo maturation in the rabbit (Chang, 1955) , cow (Bedirian and Baker, 1975) and pig (Baker and Polge, 1976 
